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(54) DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diesel engine that is 
capable of sufficiently exerting both effects of premix 
compression-ignition combustion and diesel combustion. 
SOLUTION: This diesel engine is designed to inject fuel from 
its fuel injection nozzle 1, at early timing or from the initial 
stage of a suction stroke to the middle stage of a compression 
stroke during its low- or middle-load state so as to exert the 
effect of premix compression-ignition combustion sufficiently, 
as well as at normal timing or near the top dead center of a 
compression stroke during its high-load state so as to exert 
the effect of diesel combustion sufficiently. In this manner, the 
low- or middle-load state experiences only premix 
compression-ignition combustion for reduced NOx and black- 
smoke combustion, and the high-load state experiences only 
normal diesel combustion for securing a high output. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the diesel power plant which changes to said early injection at the early injection which 
injects a fuel from the early stages of a charging stroke before the middle of a compression stroke, the 
fuel-injection section which injects a fuel near the top dead center of a compression stroke, and which 
can usually be injected, and the time of low and an inside load, and is characterized by providing said 
change means usually changed to injection at the time of a heavy load. 

[Claim 2] It is the diesel power plant according to claim 1 characterized by usually performing the 
change to injection into 1 cycle with said early injection via said early injection and said multistage 
injection which usually performs both sides with injection. 

[Claim 3] It is the diesel power plant according to claim 1 characterized by said thing [ that the change 
to injection is usually performed according to the engine average excess air factor in a cylinder ] with 
said early injection. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diesel power plant which adopted the premixing 

compression ignition method. 

[0002] 

[Description of the Prior Art] By the diesel power plant, a fuel (gas oil) is made to inject near the top 
dead center of a compression stroke, and diesel combustion of burning this fuel in the heat of 
compression is usually performed. Since this diesel combustion has quite short time amount until a fuel 
burns, NOx and a black smoke tend to generate it. [ many ] 

[0003] In order to reduce such NOx and a black smoke, it has turned out that mixed gas is rarefied and 
should just carry out Lean combustion. Then, the diesel power plant which adopted the premixing 
compression ignition method in recent years has been proposed in order to realize this lean 
combustion. 

[0004] The premixing compression ignition method of this engine injects a fuel in a cylinder at an early 
stage, and mixes a fuel with the air in a cylinder over many hours, and after it makes the whole inside 
of a cylinder a uniform lean mixture, it is going to burn it. Premixing compression ignition combustion 
specifically injects a fuel in a cylinder in early stages of a compression stroke. The place which is that 
to which evaporation mixing of this fuel tends to be carried out by the compression stroke, and 
autohesion fire of the fuel premixed air tends to be carried out by the end of this compression stroke 
premixing compression ignition combustion Since it is the combustion which begins to secure a uniform 
lean mixture and is materialized, it can carry out, only when the excess air factor lambda in a cylinder 
is operation of the limited engine load called operation, i.e., low and an inside load, when big. 
[0005] Then, the diesel power plant which adopted two-step injection as this cure is proposed 
(publication-number No. 158810 [ nine to ] official report). This is the engine operation whole region, 
and in early stages of a charging stroke, inject a fuel once, form a lean mixture, call [ call preliminary 
injection, ] it the main injection near the top dead center (near) of the continuing compression stroke, a 
fuel is made to inject again, and low loading, an inside load, or a heavy load enables operation in which a 
lean mixture is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since it burns near theoretical air fuel ratio from 
high concentration as stated previously, the fuel injected near the top dead center is surely 
accompanied by increase of NOx and a black smoke. For this reason, the main injection performed near 
the top dead center will spoil low NOx demonstrated with the advantage of premixing compression 
ignition combustion, i.e., low and an inside load, and the combustion excellent in the low black smoke in 
case of the diesel power plant of the above-mentioned two-step injection type. And since formation of 
the lean mixture by preliminary injection also brought a result which spoils the advantage of diesel 
combustion conversely, at the time of a heavy load, high power could not secure it easily, and it was 
not able to say it as a good thing in respect of any of the exhaust gas engine performance and output 
characteristics. The improvement of such a point is called for. 

[0007] This invention was made paying attention to the above-mentioned situation, and the place made 
into the purpose is to offer the diesel power plant which the both sides of the effectiveness of 
premixing compression ignition combustion and the effectiveness of diesel combustion can fully 
demonstrate. 
[0008] 
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[Means for Solving the Problem] The DIZERU engine indicated to claim 1 in order to attain the above- 
mentioned purpose At the time of low and an inside load, early injection which injects a fuel from the 
early stages of a charging stroke before the middle of a compression stroke is performed. At the time 
of a heavy load Usual injection which injects a fuel near the top dead center of a compression stroke is 
performed. In the time of low and an inside load Only premixing compression ignition combustion which 
brings about low NOx and low black-smoke combustion is performed, only diesel combustion from 
which a high output is secured in the time of a heavy load is performed, and it is in the effectiveness of 
premixing compression ignition combustion and the effectiveness of diesel combustion fully having 
been demonstrated. 

[0009] A diesel power plant according to claim 2 is to have been made to carry out via the multistage 
injection which performs the change to injection with early injection, and usually performs both sides 
with injection with early injection into 1 cycle so that premixing compression ignition combustion and 
diesel combustion may be changed further smoothly. 

[0010] A diesel power plant according to claim 3 is still easier control, and it is to usually have been 
made to perform the change to injection with early injection according to the engine average excess air 
factor in a cylinder so that the change to injection may usually be performed with early injection. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained based on 1 operation gestalt 
shown in drawing 1 thru/or drawing 4 . Drawing 1 shows the circumference of the fuel injection nozzle 
of the diesel power plant which applied this invention, and one in drawing is the spraying nozzle 
(equivalent to the fuel-injection section of this application) with which the cylinder head 2 was 
equipped. 

[0012] The adjustable spraying nozzle which can spray a fuel (gas oil) is used for this spraying nozzle 1 
by two kinds, such as a spraying pattern suitable for early injection, and a spraying pattern which 
usually fitted injection, of different spraying patterns. 

[0013] If the structure of this spraying nozzle 1 is explained, three in drawing will be a nozzle body. A 
nozzle body 3 has major diameter cylinder part 3a to the up side, and is cylinder part 3b [ minor 
diameter / the bottom ]. It has had and formed. And the minor diameter lower limit section of cylinder 
part 3b has faced in the cylinder from the inferior surface of tongue of the cylinder head 2. 
[0014] The needle-valve section 6 which combined the needle valve of two kinds of size concentrically 
is stored in the needle-valve room 5 currently formed in the space in this nozzle body 3 for the vertical 
direction, enabling free sliding. The structure which combined the needlelike inside needle valve 7 and 
the outside needle valve 8 of the shape of a cylinder like object with base fitted in the peripheral face 
of this inside needle valve 7 free [ sliding ] is used for this needle-valve section 6. 

[0015] Specifically, the outside needle valve 8 is major diameter cylinder part 3a. Major-diameter shank 
8a settled inside and minor diameter cylinder part 3b The cylinder-like-object-with-base configuration 
in which it has minor diameter shank 8b settled inside, conical-surface 8c was formed in the boundary 
section with both the shanks 8a and 8b, and the point was formed in the shape of a semi-sphere is 
made. Moreover, two or more nozzle holes, for example, six nozzle hole 8e, are formed in the hoop 
direction at the predetermined spacing at the base side of 8d of hemispherical sections. And 8d of this 
hemispherical section has projected from the lower limit of minor diameter cylinder part 3b. In addition, 
the outer diameter of the straight-line part of minor diameter shank 8b is made larger than the outer 
diameter of 8d of hemispherical sections. Moreover, the slot 9 of the shape of a slit prolonged in shaft 
orientations at the peripheral face which forms the straight-line part of minor diameter shank 8b 
corresponding to the nozzle hole location of the 8d of the above-mentioned hemispherical sections, 
respectively is formed in along a hoop direction in parallel. Each slot 9 upper-limit section is prolonged 
to conical-surface 8c. And the sheet [ section / of each slot 9 / upper limit ] section using conical- 
surface 8c, Namely, the outside sheet section 12 constituted combining the sealing surface 1 1 which 
attaches and detaches conical-surface 8c and this, the oil sump section 14 formed in the inside of 
major diameter cylinder part 3a so that the pressure receiving side 1 3 currently formed in right above 
[ of it ] might be surrounded, and the path 16 formed in the peripheral wall of still major diameter 
cylinder part 3a are minded. It is open for free passage with the fuel feeding section (not shown), 
moreover, tip (lower limit) of minor diameter lower limit section [ of each slot 9 ] (point) cylinder part 
3b from — in a cylinder, opening is carried out and the nozzle hole 1 7 is formed. And it connects with 
the valve-opening device section 1 8 (for example, device made to open using fuel pressure) to which 
open closing (vertical movement) of this outside needle valve 8 is carried out, and the outside needle 
valve 8 enables it to have injected the fuel from the nozzle hole 1 7 of a cylinder part end face by valve 
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opening of the outside needle valve 8 performed in this device section 18. 

[0016] The inside needle valve 7 is making the shape of a needle with thick spindle 7a settled in major- 
diameter shank 8a, and thin axis part 7b settled in minor diameter shank 8b. Conical-surface 7c which 
cooperates with the conic sealing surface 19 currently formed in the inside part of minor diameter 
shank 8b of the nozzle hole 17 upstream in the point (lower limit) of thin axis part 7b is formed, and the 
inside sheet section 20 is constituted in a part for the said division. And this inside sheet section 20 
So that the path 21 currently formed between the peripheral face of thin axis part 7b and the 
peripheral face of minor diameter shank 8b and the pressure receiving section 22 currently formed in 
right above [ of the path edge ] may be surrounded It is open for free passage with the above- 
mentioned fuel feeding section (not shown) through the circular sulcus 24 for junction currently formed 
in the peripheral face of the oil sump section 23 formed in the inside of major-diameter shank 8a, and 
major-diameter shank 8a, and the path 25 formed in the peripheral wall of still major diameter cylinder 
part 3a. And it connects with the above-mentioned valve-opening device section 18, and the inside 
needle valve 7 also enables it to have injected the fuel from nozzle hole 8e at the tip of the outside 
needle valve 8 by valve opening of the inside needle valve 7 performed in this device section 18. 
[0017] And it is X in drawing 1 by the fuel injected from each nozzle hole 8e to a longitudinal direction. 
It is made to be sprayed in the fuel good into the cavity 26 (part which forms a combustion chamber) 
on the top face of a piston arrived at near the top dead center of a compression stroke so that it 
might be shown. That is, injection suitable for the usual diesel combustion is performed (it usually 
injects). Moreover, the between from the early stages of a charging stroke to the middle of a 
compression stroke is used by collision injection of making the fuel injected from each nozzle hole 17 
by the fuel injected from each nozzle hole 8e to a longitudinal direction down collide, and it is Y in 
draw ing 1 . It has been made to be carried out in spraying of the fuel suitable for premixing 
compression ignition combustion as shown (early injection). When a down injection style is made to 
collide in the style of [ lateral ] injection, a fuel does not adhere to the inferior surface of tongue of a 
cylinder block 2, and it is the low accomplishment force, and while detailed-ization of a fuel is 
promoted, specifically, spraying comes to be performed with the optimal angle of spray which goes to 
the cavity 26 of the piston 27 at the point distant from the top dead center. 

[0018] It enables it for two kinds of spraying patterns which have mist generating characteristics 
different, respectively by the spraying nozzle 1 of one adjustable type by this to have performed the 
optimal early injection for premixing compression ignition combustion, and the optimal usual injection 
for diesel combustion the optimal. 

[0019] Moreover, a controller 28 (for example, it consists of a microcomputer) is connected to the 
valve-opening device section 18 of a spraying nozzle 1, and the valve-opening device section 18 is 
controlled, early injection is performed at the time of low and an inside load (except for the time of 
low-temperature starting), and it has usually been made to be carried out in injection by this controller 
28 at the time of a heavy load. The control usually changed to the change to injection using the 
average excess air factor in a cylinder of a diesel power plant with this early injection is adopted, 
concrete — a controller 28 — for example, the rotational frequency of a diesel power plant — the 
same fuel oil consumption and the fuel for similarly changing a spraying pattern in an intake-air 
temperature, the function which similarly computes the average excess air factor in a cylinder from a 
MAP, and low and an engine inside load region and an engine heavy load region — the injection pattern 
change setting lambda value defined from the excess-air-factor value in consideration of description 
etc. and the function which amend this setting lambda value by the EGR rate of a diesel power plant 
are set up. Moreover, by contrast with the amended injection pattern change setting lambda value and 
the computed average excess air factor in a cylinder, at the time of low and an inside load, it changes 
to injection of early timing, for example, the injection in the middle of a compression stroke, (early 
injection), and the function which is injection only near the top dead center of a compression stroke 
and which is usually changed to injection is set to the controller 28 at the time of a heavy load. 
Thereby, premixing compression ignition combustion is performed in low and an inside load, and the 
usual diesel combustion is made to be performed in a heavy load. Moreover, the function to change 
after going via the multistage injection which used the both sides of for example, the above-mentioned 
early injection and the above-mentioned usual injection into 1 cycle is set to the controller 28 in the 
case of the change to the early injection at the time of low and an inside load, and the usual injection 
at the time of a heavy load. After making the multistage combustion from which any [ to the premixing 
compression ignition combustion from diesel combustion ] combustion serves as a cushion intervene 
from premixing compression ignition combustion to diesel combustion by this function, it is made to 
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make it have shifted. 

[0020] Such early injection / control usually changed to injection is shown in the flow chart of drawing 
2 . Below, the change of an injection pattern is explained based on this flow chart, 
[0021] During operation of a diesel power plant, an engine speed, fuel oil consumption, an intake-air 
temperature, and a MAP are read, and a controller 28 computes the average excess air factor in a 
cylinder using these detection value at continuing step S2, as shown in step SI. 

[0022] on the other hand — step S3 — beforehand — a fuel — the average excess-air-factor lambda 
value in a cylinder for changing the injection pattern set up from description etc. — the injection 
pattern change set points alpha and beta are specifically read, and these set points alpha and beta are 
amended by the EGR rate of a current engine. 

[0023] It is the threshold as which the set point alpha specifies the boundary of engine low and inside 
load, and a heavy load here, and the set point beta is a threshold which specifies the field of the 
multistage injection which switches combustion smoothly, it is continuing step S4 and 5, and these 
thresholds alpha and beta and the average excess air factor lambda in a cylinder by which the point 
was computed are contrasted. 

[0024] And when the computed average excess air factor lambda in a cylinder be higher than a 
threshold alpha as a result of contrasting the average excess air factor lambda in a cylinder, and 
thresholds alpha and beta, and a diesel power plant be judge to be low and an inside load, the both 
sides of the inside needle valve 7 and the outside needle valve 8 be make to open in the middle of a 
compression stroke, as a controller 28 progress to step S6 from step S4, and the valve opening device 
section 18 be control, for example, it be show in drawing 3 (a). Thereby, a fuel is injected into a 
cylinder, collision injection and the fuel specifically injected from each nozzle holes 8e and 1 7 colliding 
mutually from the point of a spraying nozzle 1, and forming the optimal spraying pattern for premixing 
compression ignition combustion. 

[0025] Combustion to which only early injection is carried out at the time of low and an inside load, 
evaporation mixing of premixing compression ignition combustion, i.e., the fuel, is carried out by the 
compression stroke by this, and autohesion fire of the fuel premixed air is carried out by the end of 
this compression stroke is performed. 

[0026] Then, when the computed average excess air factor lambda in a cylinder becomes low and a 
diesel power plant is judged to be a heavy load, a controller 28 is drawing 3 (b). After making a 
multistage combustion zone as shown intervene, it is drawing 3 (c). It changes to the usual diesel 
combustion as shown. 

[0027] That is, when judged with a heavy load by the controller 28, the both sides of the inside needle 
valve 7 and the outside needle valve 8 are opened in the middle of a charging stroke, and only the 
inside needle valve 7 is made to open near the top dead center of the continuing compression stroke, 
as it progresses to step S7 from step S 5, the valve-opening device section 18 is controlled and it is 
shown in drawing 3 (b). Thereby, a fuel is usually injected by injection with early injection (collision 
injection) multistage (inside of 1 cycle). 

[0028] Thereby, a multistage combustion is performed. And when the set point beta in which the 
average excess air factor lambda in a cylinder usually shifts to combustion is exceeded, a controller 28 
progresses to step S 8, and is draw ing 3 (c). It usually only injects so that it may be shown (only the 
inside needle valve 7 is opened near the top dead center of a compression stroke). Thereby, it changes 
to diesel combustion and diesel combustion continues between heavy loads. 

[0029] In addition, in case it changes from a heavy load to low and an inside load, after multistage 
injection intervenes on the way similarly (multistage combustion), it moves to premixing compression 
ignition combustion. Thus, from changing to early injection at the time of low and an inside load, and 
usually changing to injection at the time of a heavy load, at the time of low and an inside load, low NOx 
by premixing compression ignition combustion and low black-smoke combustion are realized, and the 
output reservation by diesel combustion comes to be realized at the time of a heavy load. As shown in 
the continuous line in drawing 4 , according to the experiment, in low and the inside load region of a 
diesel power plant It is checked that generation of NOx was markedly alike and was controlled as a 
proof of premixing compression ignition combustion fully having been demonstrated and that generating 
of smoke eliminating (black smoke) was markedly alike, and has been controlled, in a heavy load region 
It was admitted that the high output same as a proof of diesel combustion fully having been 
demonstrated as the time of the conventional diesel combustion was secured. Furthermore, it was also 
admitted by the multistage combustion at the time of a change that the change which suppressed 
aggravation of low NOx and low black-smoke combustion was performed. 
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[0030] So, the effectiveness of premixing compression ignition combustion and the effectiveness of 
diesel combustion can fully be demonstrated. Consequently, the diesel power plant excellent in the 
both sides of an exhaust gas property and output characteristics can be offered. Since it carried out 
adjustable [ of the spraying pattern of usually injection ] with early injection, the outstanding exhaust 
gas property and output characteristics are realizable further, so that the mist generating 
characteristics required in especially premixing compression ignition combustion and the mist 
generating characteristics required in diesel combustion may be obtained. 

[0031] And since the change to premixing compression ignition combustion and the usual diesel 
combustion is performed via the multistage combustion zone by the multistage injection which is the 
middle of both combustion, it can perform a smooth change. Since the multistage combustion zone 
moreover includes lean combustion, aggravation of NOx and a black smoke ends at its minimum. 
[0032] In addition, since it was made to perform this change according to the average excess air factor 
in a cylinder of a diesel power plant, it is easy control. In addition, although the early injection which 
injects a fuel in the middle of the middle of a compression stroke or a charging stroke was mentioned 
as the example with 1 operation gestalt, not only this but early injection is performed from the early 
stages of a charging stroke before the middle of a compression stroke, and ** is good. 
[0033] Moreover, although mist generating characteristics were changed by mixed compression ignition 
combustion and the usual diesel combustion using one adjustable spraying nozzle, you may make it 
change mist generating characteristics with 1 operation gestalt not only using this but using two or 
more spraying nozzles. Moreover, with 1 operation gestalt, although applied to the engine which makes 
a fuel inject directly in the cylinder, other than this, you may apply to the engine which injects a fuel to 
an inlet pipe. 
[0034] 

[Effect of the Invention] As explained above, according to invention according to claim 1, at the time of 
low and an inside load, it changes to premixing compression ignition combustion, low NOx and low 
black-smoke combustion are performed, it changes to the usual diesel combustion at the time of a 
heavy load, and an output fully comes to be secured. 

[0035] So, the both sides of the effectiveness of premixing compression ignition combustion and the 
effectiveness of diesel combustion are fully being able to demonstrate, and can offer the diesel power 
plant excellent in an exhaust gas property and output characteristics. 

[0036] According to invention according to claim 2, in addition to the above-mentioned effectiveness, 
premixing compression ignition combustion and diesel combustion can be changed further smoothly, 
carrying out minimum glue-stock control of the generation of NOx. According to invention according to 
claim 3, in addition to the above-mentioned effectiveness, the change to premixing compression 
ignition combustion and diesel combustion can be further performed by easy control. 

[Translation done.] 
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Coo i 4] ho/xjh?^ 3rto$H-e»**nT 

-a. c©gf#g$6 ttte. tf«(7)i^(|ij##7 t, ;i©rt<i 
7 ©n«Bfiwa»i«E(c«}f s *ifcWj£«tt©*<B!j 

[0 0 15] HffcWKte, *HW»#8tt, *att««3 

/hSMfB8b&**l. PJ«ig|S8a, 8b 

LTI»» -5. ifc#*R«8 d©*»ttl;: 
14, «ae<7)i«?L CTAti*6(l©«?L8 e^il^f&ilcm 
je©IHI(lT}BJ5fcLT»*. fLT, :<D**tt«8d* 

95 8 b©tt«»a-©ttatt» ¥£SttgB8 dcnSiO* 

n«Bfctt. ±85**««8d©*?Lffi«i:»iSUT. 

t»fcatffic»«snT«ri*. s-iggB 9 ±«8Btt, rim 

8ciTitfTH5. LT. ftJMB 9 ©±*«*«. R 
•B8ctfll»fc->-h«, -T^tt)*.Rtt®8 c tUtl 

i*«rr*->-;u®i i t€«a*^fe-a-T*fiR*n*n 

(M->-hSPl2. ^©il±irfl?5£LTS.-5^)£Ml 3S 

4. se:r*S3fe(«a:3 a©Sgl;»Bt$nfciiKl 6 
*^LT. ffi*4BEi*Si3 (HSLttlO >1ILTI>4. 30 
^^S-jggP9©T^^ (-jfeSlffl) 14, 'Mi&«ffl»3 b© 

LTU*. fit, *KSMit#8ti. |S3^fi"J0f#8*|HJIB 
Sj (±Tft) £l**IW#fafl|ffll 8( M*.tfttSBJE«fU 

fc*l4n««-#8©M#lcJ:0. «W»ffi©*?L 1 7 

[0 0 16] ft||fl-# 7 fl, *g«|«8 aftfctt*** 
tt»7a£. /hg«ffi8 brt»CiR*4IBtt«7 btS# 
tt»tt*&LTl>5. iSfflWgB 7 b ©SfeSsSgB (Tt) K 40 
*4. mm 7±«g<M©/hgWgP8 b©ft®gB#t;:jgfifcL 
TSSRfttt©->-JP® l 9 5 Ri£® 7 cOTg 

*LT. £©[*|{B!l->-haS2 0t4, ^ittgg7b© 
*1-Sffii:/jNSttgB8 b©^®i©KtCjgfi£SnT^5 
ffig§2 1, *-©a&$8©ilLtK:jgfi&LT&<5§JE8B2 2 
*Htf«k5;*:gttSB8 a©ftBfc:JBj*;£ftjfcifi»D»2 
3, ±SttSE8 aOWICf^^ntV^Mffli 

tt«2 4. seic*sA:Mff3 aommizj&tftisnrzm 



Hifl 1 -3 2 4 7 6 4 
4 

-5-lT> ftffi!l£f-#7 <b±CH#fll«lffil 8fc 

nwwi 8Tffton*rtw«-#7 0B§#t 

£9, *^#8©ftM©*ft8 efrS*fifcl^WT# 
SJ:5^;:l✓-C*S. 

[0 0 17] -tUT, &«?L8 e*»6**|Sl^i|t»*n 
5I8l:iot, @ l >f©X T'^^n^i-SfcEEi^fTS 

**?L8 eA»e**lSl^i!l»*ti*«l«K#i«?Ll 7*> 

e.T^^"*w$n-5Ms«<£af^s-a--5iv^, assist 

3*K«J:oT. KAfTS©?J3$fr£ffi|gfT@©4>$£T© 

wwit) o ft#«jtj4. mjjfovmstmzTjjftvm 

te^i-,, ±5E^e>f^nfcS6^Cf;»Sfc!X h>2 7©+ 

v tr^^ 2 6^fa^3*s&«fi3T«fi#?T*3n3<£ 

[0018] cinfcio. i*©^iC©tsyx*;n 
t. ^ti^'nsf e £^«s^tts : fea2a»©i«^/^- 
>t, ^f%<en£mm!kmmzmmti.^mmftt. x-c- 

IfJMR* ^clfiRtt i tff a ct 5 iz L T 

[0019] 1 ©W#ttWlg|5 1 8 (Cf4, 

zi>hD — 528 ^Dn>lfa- *<fcO& 

SRI 8^$iJffllbT, <£-+ftffifli# (f£iS&i!jR*£B£<) 
hn-^2 8fr(4, #J;U4x-f — t?;px>>?>©|5iig 

— If ;|/ X > > © E G R m TttJEt ^ tKte ^ #RJfe ^ tl 
TV»*. Sfen>FD-72 8lC«, «IELfe«#t/1^ 
->^J#ig)£Afiti, gffi $ tlfcjSS ¥^^ilPJ* t 

It, 0iJAt4JE^fTS+WT*©«»( fC«0» 
A. ■Sft^^fc}4JE?Sfi : g©±5E*i5^fcW©i«St-e^ 

o, e • ^ikmz&^x^m&K.mm!kmmmt>n, 

HMWNz&^TmitiDTj -if ;W»*l*»ff *>n« J; o \z 
1X^5. Sita>ho-72 8 13(4. «-«fft«fl^O 



( 4 ) 

5 

t)v* \z m * n±m^mmn t ±mm^mm torn** 
£nt^£. ^©atiicr. : ?M£f£i&m'xmmfr*>y : 

iR'vC^fncttTfcJ-yya > fl- 
it £ -fr T *>S & fT £ * -5 <k 3 (3 L T & -5 . 
[0 0 2 0] d3 LfcJPWifttt/'attilMfKtBas*.**! 

[0 0 2 1] x-r~ tfJUx>i7>©SC4 3 , 3>hn- 
7 2 8 (i, Xxy 1 (I^^nSi;^ |-X>^>[5lg 

[0 0 2 2] — ?j. Xr7^S3m ^&$S$H£t£& 

tla, 0£^#.j&<£.. cne.ifla, /3£g|?£©X 20 
>y>OEGR*TiIEt5„ 
[0 0 2 3] ^CT, SSIa«I>y>©(|-fM 

i<Xf77 p S4, 5Tr, cm^KflSa, /3 i 

[0 0 2 4] -t IT, ffilW3£*L)B*g¥A£Hffia. 
3t^Jtlfcgl, *ULfc1WiW5£Slii*MSArt« 
KfSa=kOffi<. x-f — tf)UX>i?>>Wg • fpMffiizm 30 
3>hn-72 8lt Xf«^S4A>f,^ 

0 3 (a) !l^$tl-5«t-5tCl^ftJ0f^7 £*MM£f-#8 t 

[oo2 5] ^tuctt). <g • *>§k.ffimzamw&Mf* 
»tffit>n, ^msjzffimxmm. mm zizm 40 

[0 0 2 6] *UUfc«lW3£»fflf«SArt» 
<fc, 3>fD-728H 0 3(b) fC^£*l-5«fc5&# 

a^ffl^s-^ffis-e-x^e., 03(c) tc^n-s^? 

[0 0 2 7] fftti^, n>ho-^2 8T*ftttfH 
j££*l-5<!;, Xr-y^S 5A^Xf'^S 7 'sit*, W 

8**58) I, T. 03 (b) IZfjkZtl&JioiZ 50 



#W¥l 1-324764 
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m tmm;mMt\z&r>Tg&\zm%i2n2>( i-*m# 
[0028] initio, g>mmm&nt>nz>. *l 

ttfi$:ixl.t, 3>hn- 7 28(l Xx-y^S 8^ 

a*-, 03(c) fc^^n^.t^fcas'*** (mmnm<D 
kjcd, xV —ejmmz® o #t> o , ftAffiomtt. 

[0 0 2 9] iftAfffft>54g • $>fkffi^.®Omt)Z> 

Bet). ra«t*a:iitit*«3ft+fc^«E$nT*>s (#a 
pet • *>tkffii%\z\*'TiMmmzwwz.. maimK.it 

•5 =k-5 *g&fcJ:*ni, 04 *ro*^lC^^n-5 

.kSfcxV — tf)J/X>v'>0<£ • 4" A^Ttt. 'fg^ 
E*»*«tt#+#CfS*3ttfc££©KtLT. NO 
x©5fe«K««*SK:«llMSnfcCi, #fl( US) ©§§£ 

£JMfttt#H-#ic&JV infect ©lit it, ee* 

[0 0 3 0] ^n&. ?&&Ett**ttttO»j|ta:x'<r 

d©*£H, m%7,&&&ibZflzmi]<&&<DMl3lZfefttt 
f^-f;H>y>S:ftT^^. ttr^S&EWt* 

*««4*tt*«#6n««t5. ¥«!«^>ilS«lt©'S» 

A"^->*^^-&fc©T, — b, «nfc##*tttefc 

[0 0 3 1] L*vt>, T ?g-&ffiffi#^^i:®^©T r -i' 

('<t-5>#a^«Effl«*il*LTfT^©T, Xi-X&iS 

^TIf»«OT. NOx, Hffi©^{fctt«/METTtr. 
[0 0 3 2] JJPAT, H^J#^«. xV— tf;px>i?> 

8 © «t> ^ R AfrS © + fc«S» * f -5. « S 

[0033] ^fc— *!S)gi8T*tt, i*©wra«»yx 



n & m. a ? *> x > v > \z m m v x t «t ^ . 

[0 0 3 4] 

[0 0 3 5] ^tlgt. 7££jEtt**&tt0S&«. x-C 

[0 0 3 6] »*q|2K:Ett©«Wfc«kn«. £SKl_t 
IB^lSfrJD^., NO x O^SS/hf5f'^«I$!l L^of 

s£ffi«***R«s 1 5 s w — &mm i * x a- x \z vow 



< 5 ) 1-324764 
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x-c — if;H»«s i <D®Wx. Z'i7 5 ZL t *tT£ -5. 
[0®O(Bm^:iffiBj] 

[01] *»B©-*»»IBK:«*5^-- \£)Ux.>i?> 

[02] rnmrn; xfromm^ • ^A^tiis 

K 

io [^3] mmmiz&o 3L>i;>fi.ffi3iftizfeCTfTt)ft 
[04] n?jn«at. &mmm. m*m*t-cftt>ti*m 

[fc*t©i&Bji] 

l-«i/XJk (jMS»<lt9tffi) 
18. 2 8-H#tt*t. a>ho-5(«t¥S) . 
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